In this issue of the CJNS, Freedman et al (2018) provide a detailed guide to the dual potential approaches to diseasemodifying therapy (DMT) choice in relapsing multiple sclerosis (MS). 1 The classic, and as of yet unresolved, debate is typically between an induction and escalation approach. With the introduction of natalizumab in 2004 and subsequent additions to our arsenal, the greater potency of agents has brought with them considerable concern about potential rare, but serious, adverse events.
In recent years, MS DMTs potentially offer upwards of 70 + % relapse reduction rates (vs.~30% with first-generation injectables), reduced sustained accumulation of disability, and, in addition to marked reduction in new MRI lesions, the possibility of reduced rates of brain atrophy. [2] [3] [4] [5] [6] [7] This is in tandem with our gains in the knowledge that brain volume, and seemingly normalappearing white and grey matter, start to undergo damage and degeneration in the earliest days of the disease. 8 In addition, in recent years, MS treatment goals have been centred around the concept of "no evidence of disease activity, or NEDA", namely no clinical or conventional radiological evidence of activity (NEDA-3 if no evidence of new T2/gadolinium lesions and NEDA-4 with the addition of no evidence of brain atrophy). 9 Those who meet NEDA criteria appear to be at a relatively lower risk of disability accumulation, as NEDA rates at 2 years have shown a 78% positive predictive value of no progression at year 7.
9 That being said, claims about NEDA remain controversial as several studies have not shown NEDA to predict some of the more progressive elements of disease advancement. 9 One argument is that an "as-needed" escalation approach to DMTs, starting with the gentlest agents first, will abrogate adverse events, particularly in a young adult who may live another 40-50 years. However, such a simplistic view does not take into account disease behaviour before DMT selection, which may predict the severity of MS activity to come, nor does it address how and when the decision to escalate should occur. The opposite argument is that, like our colleagues in rheumatology, we should choose from among the most potent agents at the start with the goal of eliminating all signs of disease activity (i.e., a NEDA-like state), which may result in less MS-associated disability in the long term. 10, 11 Furthermore, it might be better to use these agents while the patient is young and relatively disability-free rather than wait. Newer therapies are more effective than the first-generation therapies, yet NEDA remains an elusive goal, with only 48% of ocrelizumab trial patients achieving NEDA at year 2, whereas at 5 years in alemtuzumab trial patients, the proportion was between 58% and 62%. 9, 12 Reserving these therapies for early use in a select group of patients may be a dis-service to other relapsing remitting MS (RRMS) patients with an uncertain prognosis.
With respect to second-and third-line agents, and even some firstline agents, we have had to acknowledge and become well versed in a host of new potential serious adverse events, with the need for much closer monitoring and diligence. It is now well known that the risk of progressive multifocal leukoencephalopathy (PML) with natalizumab can be significant and, to some degree, predictable, based on risk factors of time on drug (>24 months), John Cunningham virus (JCV) serology positivity and titre, and past immunosuppressive exposure. In a small percentage of patients, dimethyl fumarate (DMF) is associated with a potential drop in lymphocytes, rarely grade 3 or 4 in severity. 13, 14 Left unaddressed, this exposes a patient to both common and opportunistic infections, including tuberculosis (TB) reactivation and PML. In fact DMF has been associated with five cases of PML, although in most cases, unaddressed chronic severe lymphopaenia and older age appeared to be common factors. 15 Fingolimod is associated with rare but potentially serious cardiac complications including symptomatic bradycardia and long QT syndrome. 2, 3 In addition, although disseminated zoster is likely avoidable with proper screening for varicella zoster virus (VZV) immune status, zoster eruptions are not uncommon. Most concerning are the ten and counting known cases of PML in fingolimod users, and without any obvious common predictable features to guide care providers. 15 Alemtuzumab is linked to moderate infusion reactions and has a 30 + % risk of thyroid dysfunction, a 2% risk of idiopathic thrombocytopenic purpura (ITP) based on clinical trials, and rare glomerular nephropathy syndromes (0.3%). 4, 5 Furthermore, these adverse events can occur up to 4 years after dosing, necessitating monthly lab monitoring for a minimum of 5-6 years. 4, 5 There are also multiple cases of Listeria monocytogenes infections, including meningitis, associated with alemtuzumab, probably in those who have ingested unpasteurised dairy products. 16 Ocrelizumab is associated with infusion reactions, infections including zoster, and an as of yet to be clarified potential association with malignancy, particularly breast cancer. 6 These risks can be mitigated, and the risk of future disability with inadequately treated MS cannot be underestimated.
The intricacies of choosing the best therapy for MS patients is unlikely to boil down to a simple, one size fits all guideline. Such choices must take into account the long-term benefit of avoiding disease activity early, aspiring to NEDA, as well as the individual patient's goals and risk tolerance. At the very least, such decisions and oversight should ideally be under the care of an MS speciality clinic/centre to ensure optimal patient disease monitoring, as well as RECEIVED JUNE 29, 2018 . DATE OF ACCEPTANCE JULY 4, 2018. appropriate access, staffing, and expertise to move quickly on
